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DETAILED ACTION 
Allowable Subject Matter 

1 . The indicated allowability of claims to 1-9 and 37-57 is withdrawn in view of the 
newly discovered reference(s) to Wakita (US 6,072,194). Rejections based on the 
newly cited reference(s) follow. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-9 and 37-57 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
- obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be* patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5, 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grigoropoulous (US 2003/0003636) in view of Wakita (US 6,072,194). 

3. Grigoropoulis teaches a method of making a semiconductor device. Said 
method comprises providing a transparent substrate (102) and forming a semiconductor 
film (104) thereon (fig 1) (paragraph 0028). Said semiconductor film having undergone 
metal induced crystallization (paragraph 0080) which would introduce metal into the film 
and result in crystallinity. Said film (104) is subjected to irradiation by a second laser 
beam (108) in a direction from the direction of the semiconductor(104) layer to the 
substrate (102). A first laser beam (106) coming from the side of the transparent 
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substrate (102) to the semiconductor layer (104) irradiates the film (104) (fig 1) 
(paragraph 0029). 

4. Grigoropolous does not teach repeated irradiation of the semiconductor layer. 

5. Wakita teaches a method of making a semiconductor layer. Said method 
comprises annealing a semiconductor layer using a laser (column 9 lines 5-50). Said 
annealing is repeated three or more times (column 10 lines 1-20). 

6. It would have been obvious to one of ordinary skill in the art to repeat the 
annealing process taught by Grigoropoulis three or more times in order to reduce the 
number of defects and to flatten the surface of the layer. 

7. Regarding claim 2. 

8. Grigoropoulis teaches that the first and second laser beams are pulsed 
(paragraph 0006). The first laser source used is an argon laser (paragraph 0028) which 
generates a wavelength between that of visible light and vacuum ultraviolet. 

1. Regarding claim 3. 

2. Grigoropoulis teaches that the first laser source used is an argon laser 
(paragraph 0028) a gas laser. 

3. Regarding claim 4. 

4. Grigoropoulis teaches that the laser source of the second laser beam (1 08) is an 
excimer laser (paragraph 0028). 

5. Regarding claim 5. 

6. Grigoropoulis teaches that the said excimer laser comprises a KrF laser 
(paragraph 0028). 
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7. Regarding claim 7. 

8. Grigoropoulis teaches that the first laser beam source (106) is an argon laser 
(paragraph 0028). 

9. Regarding claim 8. 

I . Grigoropoulis teaches that the said excimer laser comprises a KrF laser 
(paragraph 0028). 

9. Claims 37-41, 43, and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Grigoropoulous (US 2003/0003636) in view of Wakita (US 
6,072,194). 

10. Regarding claim 37 

I I . Grigoropoulis teaches a method of making a semiconductor device. Said 
method comprises providing a transparent substrate (102) and forming a semiconductor 
film (104) thereon (fig 1) (paragraph 0028). Said semiconductor film having undergone 
metal induced crystallization (paragraph 0080) which would introduce metal into the film 
and result in crystallinity. Said film (104) is subjected to irradiation by a second laser 
beam (108) in a direction from the direction of the semiconductor(104) layer to the 
substrate (1 02). A first laser beam (1 06) coming from the side of the transparent 
substrate (102) to the semiconductor layer (104) irradiates the film (104) (fig 1) 
(paragraph 0029). 

12. Grigoropolous does not teach repeated irradiation of the semiconductor layer. 

1 3. Wakita teaches a method of making a semiconductor layer. Said method 
comprises annealing a semiconductor layer using a laser (column 9 lines 5-50). Said 
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annealing is repeated three or more times (column 10 lines 1-20). The semiconductor 
layer melts and recrystalizes between repetitions of laser annealing (column 9 lines 25- 

55). 

2. It would have been obvious to one of ordinary skill in the art to repeat the 
annealing process taught by Grigoropoulis three or more times in order to reduce the 
number of defects and to flatten the surface of the layer. 

3. Regarding claim 38. 

14. Grigoropoulis teaches that the first and second laser beams are pulsed 
(paragraph 0006). The first laser source used is an argon laser (paragraph 0028) which 
generates a wavelength between that of visible light and vacuum ultraviolet. 

10. Regarding claim 39. 

1 1 . Grigoropoulis teaches that the first laser source used is an argon laser 
(paragraph 0028) a gas laser. 

12. Regarding claim 40. 

1 3. Grigoropoulis teaches that the laser source of the second laser beam (1 08) is an 
excimer laser (paragraph 0028). 

14. Regarding claim 41. 

15. Grigoropoulis teaches that the said excimer laser comprises a KrF laser 
(paragraph 0028). 

16. Regarding claim 43. 

17. Grigoropoulis teaches that the first laser beam source (106) is an argon laser 
(paragraph 0028). 
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18. Regarding claim 44. 

4. Grigoropoulis teaches that the said excimer laser comprises a KrF laser 
(paragraph 0028). 

15. Claims 46-50, 52, and 53 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Grigoropoulous (US 2003/0003636) in view of Wakita (US 
6,072,194). 

16. Regarding claim 46 

1 7. Grigoropoulis teaches a method of making a semiconductor device. Said 
method comprises providing a transparent substrate (102) and forming a semiconductor 
film (104) thereon (fig 1) (paragraph 0028). Said semiconductor film having undergone 
metal induced crystallization (paragraph 0080) which would introduce metal into the film 
and result in crystallinity. Said film (104) is subjected to irradiation by a second laser 
beam (108) in a direction from the direction of the semiconductor(104) layer to the 
substrate (1 02). A first laser beam (1 06) coming from the side of the transparent 
substrate (102) to the semiconductor layer (104) irradiates the film (104) (fig 1) 
(paragraph 0029). 

18. Grigoropolous does not teach repeated irradiation of the semiconductor layer. 

19. Wakita teaches a method of making a semiconductor layer. Said method 
comprises annealing a semiconductor layer using a laser (column 9 lines 5-50). Said 
annealing is repeated three or more times (column 10 lines 1-20). The semiconductor 
layer melts and recrystalizes between repetitions of laser annealing (column 9 lines 25- 
55). 
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5. It would have been obvious to one of ordinary skill in the art to repeat the 
annealing process taught by Grigoropoulis three or more times in order to reduce the 
number of defects and to flatten the surface of the layer. 

6. Regarding claim 47. 

20. Grigoropoulis teaches that the first and second laser beams are pulsed 
(paragraph 0006). The first laser source used is an argon laser (paragraph 0028) which 
generates a wavelength between that of visible light and vacuum ultraviolet. 

19. Regarding claim 48. 

20. Grigoropoulis teaches that the first laser source used is an argon laser 
(paragraph 0028) a gas laser. 

21. Regarding claim 49. 

22. Grigoropoulis teaches that the laser source of the second laser beam (108) is an 
excimer laser (paragraph 0028). 

23. Regarding claim 50. 

24. Grigoropoulis teaches that the said excimer laser comprises a KrF laser 
(paragraph 0028). 

25. Regarding claim 52. 

26. Grigoropoulis teaches that the first laser beam source (106) is an argon laser 
(paragraph 0028). 

27. Regarding claim 53. 

7. Grigoropoulis teaches that the said excimer laser comprises a KrF laser 
(paragraph 0028). 
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8. Claim 55 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grigoropoulous (US 2003/0003636) in view of Wakita (US 6,072,194). as applied to 
claim 1 above, and further in view of Chang (US 6,399,959). 

9. Regarding claim 55. 

10. Grigoropolus in view of Wakita teaches elements of the claimed invention above. 

1 1 . Grigoropolis further teaches that an amorphous crystal film is formed on a 
transparent susbstrate (paragraph 0027, 28). the use of metal induced crystallization of 
an amorphous layer prior to the laser treatment (paragraph 0080). 

12. Grigoropolus in view of Wakita does not explain what metal induced 
crystallization is. 

13. Chang teaches that metal induced crystallization comprises providing an 
amorphous semiconductorm adding a metal element to the amorphous layer, and 
heating to crystallize the amorphous layer. 

14. It would have been obvious to one of ordinary skill in the art to use the steps of 
metal induced crystallization to crystallize the layer in order to crystallize the layer at a 
low temperature and in the manner called for 

15. 

16. Claim 56 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grigoropoulous (US 2003/0003636) in view of Wakita (US 6,072,194). as applied to 
claim 37 above, and further in view of Chang (US 6,399,959). 

17. Regarding claim 56. 

18. Grigoropolus in view of Wakita teaches elements of the claimed invention above. 
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19. Grigoropolis further teaches that an amorphous crystal film is formed on a 
transparent susbstrate (paragraph 0027, 28).the use of metal induced crystallization of 
an amorphous layer prior to the laser treatment (paragraph 0080). 

20. Grigoropolus in view of Wakita does not explain what metal induced 
crystallization is. 

21 . Chang teaches that metal induced crystallization comprises providing an 
amorphous semiconductorm adding a metal element to the amorphous layer, and 
heating to crystallize the amorphous layer. 

22. It would have been obvious to one of ordinary skill in the art to use the steps of 
metal induced crystallization to crystallize the layer in order to crystallize the layer at a 
low temperature and in the manner called for. 

23. Claim 57 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grigoropoulous (US 2003/0003636) in view of Wakita (US 6,072,194). as applied to 
claim 46 above, and further in view of Chang (US 6,399,959). 

24. Regarding claim 57. 

25. Grigoropolus in view of Wakita teaches elements of the claimed invention above. 

26. Grigoropolis further teaches that an amorphous crystal film is formed on a 
transparent susbstrate (paragraph 0027, 28).the use of metal induced crystallization of 
an amorphous layer prior to the laser treatment (paragraph 0080). 

27. Grigoropolus in view of Wakita does not explain what metal induced 
crystallization is. 
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28. Chang teaches that metal induced crystallization comprises providing an 
amorphous semiconductorm adding a metal element to the amorphous layer, and 
heating to crystallize the amorphous layer. 

29. It would have been obvious to one of ordinary skill in the art to use the steps of 
metal induced crystallization to crystallize the layer in order to crystallize the layer at a 
low temperature and in the manner called for. 

30. Claim 58 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grigoropoulous (US 2003/0003636) in view of Wakita (US 6,072,194). as applied to 
claim 1 above, and further in view of Chang (US 6,399,959). 

31 . Regarding claim 58. 

32. Grigoropolus in view of Wakita teaches elements of the claimed invention above. 

33. Grigoropolus in view of Wakita does not teach the gettering of the metal element 
after the laser treatment. 

34. Chang teaches the formation of a gettering (210) layer underlying the 
recrystalized active layer (220) (column 3 lines 10-30) which will getter metal from the 
active layer during and after processing. 

35. It would have been obvious to one of ordinary skill in the art to form a gettering 
layer in order to reduce the metal impurity pollution in the active layer. 

36. Claim 59 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grigoropoulous (US 2003/0003636) in view of Wakita (US 6,072,194). as applied to 
claim 37 above, and further in view of Chang (US 6,399,959). 

37. Regarding claim 59. 
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38. Grigoropolus in view of Wakita teaches elements of the claimed invention above. 

39. Grigoropolus in view of Wakita does not teach the gettering of the metal element 
after the laser treatment. 

40. Chang teaches the formation of a gettering (210) layer underlying the 
recrystalized active layer (220) (column 3 lines 10-30) which will getter metal from the 
active layer during and after processing. 

41 . It would have been obvious to one of ordinary skill in the art to form a gettering 
layer in order to reduce the metal impurity pollution in the active layer. 

42. Claim 60 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grigoropoulous (US 2003/0003636) in view of Wakita (US 6,072,194). as applied to 
claim 46 above, and further in view of Chang (US 6,399,959). 

43. Regarding claim 60. 

44. Grigoropolus in view of Wakita teaches elements of the claimed invention above. 

45. Grigoropolus in view of Wakita does not teach the gettering of the metal element 
after the laser treatment. 

46. Chang teaches the formation of a gettering (210) layer underlying the 
recrystalized active layer (220) (column 3 lines 10-30) which will getter metal from the 
active layer during and after processing. 

47. It would have been obvious to one of ordinary skill in the art to form a gettering 
layer in order to reduce the metal impurity pollution in the active layer. 
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48. Claims 6 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grigoropoulis (US 2003/0003636) in view of Wakita (US 6,072,194) as applied to claim 
1 and further in yiew of Ogawa (US 6,884,699). 

28. Regarding claims 6 and 9. 

29. Grigoropoulis in view of Wakita teaches elements of the claimed invention above 
in the rejection of claim 1 . 

30. Grigoropoulis in view of Wakita does not teach that the laser sources may 
comprise a YAG laser. 

31 . Ogawa teaches a method of recrystallizing a semiconductor layer. Said method 
comprises a laser wherein the laser comprises the second harmonic of a YAG source 
(column 13 lines 10-25). 

1 . It would have been obvious to one of ordinary skill in the art to use a second 
harmonic of a YAG laser in the recrystallization of a semiconductor film because it 
would permit greater latitude and control over the process to employ different laser 
sources. 

2. Claims 42 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grigoropoulis (US 2003/0003636) in view of Wakita (US 6,072,194) as applied to 
claim 37 and further in view of Ogawa (US 6,884,699). 

32. Regarding claims 42 and 49 

33. Grigoropoulis in view of Wakita teaches elements of the claimed invention above 
in the rejection of claim 1 . 
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34. Grigoropoulis in view of Wakita does not teach that the laser sources may 
comprise a YAG laser. 

35. Ogawa teaches a method of recrystallizing a semiconductor layer. Said method 
comprises a laser wherein the laser comprises the second harmonic of a YAG source 
(column 13 lines 10-25). 

3. It would have been obvious to one of ordinary skill in the art to use a second 
harmonic of a YAG laser in the recrystallization of a semiconductor film because it 
would permit greater latitude and control over the process to employ different laser 
sources. 

4. Claims 51 and 54 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grigoropoulis (US 2003/0003636) in view of Wakita (US 6,072,194) as applied to 
claim 37 and further in view of Ogawa (US 6,884,699). 

36. Regarding claims 51 and 54 

37. Grigoropoulis in view of Wakita teaches elements of the claimed invention above 
in the rejection of claim 1 . 

38. Grigoropoulis in view of Wakita does not teach that the laser sources may 
comprise a YAG laser. 

39. Ogawa teaches a method of recrystallizing a semiconductor layer. Said method 
comprises a laser wherein the laser comprises the second harmonic of a YAG source 
(column 13 lines 10-25). 

5. It would have been obvious to one of ordinary skill in the art to use a second 
harmonic of a YAG laser in the recrystallization of a semiconductor film because it 
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would permit greater latitude and control over the process to employ different laser 



sources. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Goodwin whose telephone number is (571)272- 
8451. The examiner can normally be reached on Monday through Friday, 9:00am 
through 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571)272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



DJG 
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